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% to about 65 % zinc cations of the total initial carboxyl groups reacted. Also disclosed are denture 
stabilizing compositions comprising these mixed partial salts, as well as denture stabilizing compositions 
comprising a safe and adhesively effective amount of two or more denture adhesive components wherein 
one of said denture adhesive components is the mixed partial salt(s) of the present invention. 



Data supplied from the esp@,cenet database - Worldwide 



http://v3.espacenet.coni/textdoc?DB=EPODOC&IDX=EP0595837&F=0 



9/6/2006 



r i 



THIS vmt 'i&lMt (usPTO) 



(19) 




Europdis(^es Patentamt 
European Patent Office 
Office europ^en des brevets 




(11) 



EP 0 595 837 B1 



(12) 



EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
04.09.1996 Bulletin 1996/36 

(21) Application number: 92913725.5 

(22) Date of filing: 05.06.1 992 



(51) IntCl.^: A61K6/00 

(86) International application number: 
PCTAJS92/04637 

(87) International publication number: 

WO 92/22280 (23.12.1992 Gazette 1992/32) 



(54) DENTURE STABIUZING COMPOSITIONS HAVING IMPROVED HOLD 

ZAHNPROTHESENSTABILISIERENDE ZUSAMIWIENSETZUNGEN MIT VERBESSERTEM HALT 

COMPOSITIONS DE STABILISAI^fT POUR LES DENTIERS OU AUTRES ASSURANT UNE 
MEILLEURE TENUE 



CO 
00 

in 
o 
in 



Q. 

UJ 



(84) Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IT U LU NL 

(30) Priority: 10.06.1991 US 71 2831 

(43) Date of putjiication of application: 
11.05.1994 Bulletin 1994/19 

(73) Proprietor: RICHARDSON-VICI^, INC. 
Shelton, CT 06484 (US) 

(72) Inventors: 

• RAJAIAH, Jayanth 
ancinnati, OH 45249 (US) 



• SAUD, Abel 
Milford, CT 06460 (US) 

• MAC KAY, Bruce, John 
Cincinnati, OH 45249 (US) 

(74) Representative: Brooks, Maxim Courtney 
Procter & Gaml>le Umited 
Whitley Road 
Longbenton 

Newcastle-upon-Tyne NE12 9TS (GB) 



(56) References cited: 
EP-A- 0 265 916 



EP-A- 0 396 411 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 

Primodby Rank XsroK (UK) Business Servioes 
2.13.4/3.4 



1 



EP0 595 837B1 

Description 

TECHNICAL FIELD 

5 This invention relates to improvements in adhesives, in particular, improved denture adhesives. 

BACKGROUND OF THE INVENTION 

Ordinary removable dentures, dental plates, and the like, comprise teeth mounted in a suitable plate or base. Den- 
10 tures function as a substitute for missing teeth and serve as a replacement for all or a portion of the teeth ordinarily 
found in the oral cavity. Although dentures generally are skillfully prepared, often they do not fit perfectly ly/loreover. no 
matter how satisfactory at first, after a period of time the fit of the denture becomes loose and imperfect due to natural 
shrinkage and changes in the gums, mucous tissues, and the like. Loose and imperfectly fitted dentures usually are cor- 
rected and stabilized by the use of a denture stabilizer. Denture stabilizers are used to fill the interstices between the 
IS dentures and the gums or tissues. Prior to placement of the denture in the oral cavity, a denture stabilizer is applied to 
the denture-plate surface which, for a perfect fit. should uniformly contact the gums and mucous tissues. The denture 
stabilizer is formulated not only for Its adherent properties, but also to provide a cushion or gasket between the denture 
and the gums or tissues, thereby positioning the denture securely in the oral cavity. 

Requirements and characteristics for a satisfactory denture stabilizing composition are many and are dictated by 
20 numerous factors. Desirably one daily application of such a composition should function as an effective means for insu- 
lating, cushioning, and securely positioning the denture. The composition should retain its characteristics and proper- 
ties in the typical powder and cream forms during storage under various climatic conditions such as high temperature 
and humidity; be readily and easily capable of application to the denture surface: not be irritating or uncomfortable to 
the user; be safe and nontoxic; have no disagreeable odor or color; have no unpalatable taste; optionally provide anti- 
cs septic and germicidal properties for preventing or inhibiting the growth of organisms ordinarily found in the mouth; and 
function as an agent for prevention of putrefaction or malodorous decomposition of foods or secretions lodging beneath 
of adjacent to the denture. The stabilizing material must t>e capable of imbibing water and saliva and swelling, so as to 
fill the interstices between the denture and the gum or mucous tissues. The stabilizer should not attack or dannage the 
denture, as by causing a crazing of the denture-plate material. Additfonally, the stabilizer should be stable to bacteria, 
30 molds and enzyme systems found in the oral cavity, and have a pH tiiat is nonirritating to the oral mucosa, generally 5- 
8.5. preferably a pH around neutrality. TTie mechanical strength of the stabilizing mass, be it gel or colloid, formed by 
imbibition of water shouki be great enough to securely maintain the position of the denture under normal use. and not 
so great as to make denture removal difficult when desired, or as to damage or injure the gums, tissues or denture upon 
removal. 

35 There has been a considerable effort made over many years to develop improved denture adhesives. Both syn- 
thetic and natural polymers and gums have been used singly, in combination, and in combination witii various additives. 

EP-A-64,672 relates to a hydrophiiic denture adhesive containing an adhesive polymeric fraction comprising car- 
boxymethylceliulose (CMC) and polyethylene oxide in a hydrophiiic vehicle. 

EP-A-1 40,486 relates to denture adhesive composttfons containing a hydrophobically modified water-soluble pdy- 
40 mer. alone or admixed with an alkali metal salt of CMC. Hydrophobically modified hydroxyalkyl ceilutoses and copoly- 
mers of ethylene oxide and long chain epoxyalkanes are preferred for use in the compositions. 

U.S.-A-4,280,936 relates to improved denture adhesives containing a specified ratio of CMC arKi polyethylene 
oxkle in a mineral oil base. 

U.S.-A-4,474,902 relates to inrproved denture adhesives containing karaya gum in a hydrophiiic vehicle. See also 
45 U.S.-A-4,51 4.528 and U.S.-A-4.518,721 relating, respectively, to improved denture adhesives containing adhesive pol- 
ymeric fractions consisting of admixtures of partial salts of lower alkyi vinyl etiier maleic anhydride-type copolymers with 
CMC or polyethylene oxide, as well as denture adhesives containing CMC and polyethylene oxkie. See also U.S.-A- 
4,522.956 relating to improved dentore adhesives containing polyetiiylene oxide as the sole adhesive component in a 
hydrophiiic vehicle comprising certain polyethylene glycols. 
so Other denture adhesives are described in U.S.-A-4,530,942; US-A-4.542,168; and US-A-4,569,955. 

U.S.-A-4.529,748 relates to dental prosthesis adhesives formed from film-forming substances such as various cel- 
lulose derivatives, acryiate polymers, methacrylate polymers, and other film-providing substances. 

U.S.-A-4, 138.477 discloses oral compositions to control mouth odor containing zinc-polymer combinations formed 
from zinc reacted with an anionic polymer containing cartxixyiic. sulfonic arxi/or phosphonic acid radicals. 
ss U.S.-A-3.003,988 descrfoes certain water-sensitized, but water-insoluble, materials for stabilizing dentures which 
are syntiietic. hydrophiiic. colloidal materials comprising mixed partial salts and esters of lower alkyI (1 to 4 carbons) 
vinyl ether-maleic anhydride-type copolymers, said mixed partial salts and esters containing botii divalent calcium and 
monovalent alkali (i.e.. sodium, potassium arxi ammonium) cations. 
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EP-A-265.916, an equivalent of US-A-4.758,630. relates to salts of an alkyi vinyl-ether maleic add copolymer 
where the copolymer backbone is complexed with a single cationic species, namely either zinc or strontium cations. 

EP-A'396.41 1 relates to composrtions for stabilizing dentures consisting essentially of a mixed partial salt of an 
alkyI vinyl ether-malelc ackJ copolymer. The cattonic portion of the salt contains a mixture of metals such as: zinc and 
5 catetum; or strontium and calcium; or zinc, calcium, and sodium; or strontium, calcium, and sodium. In other words, the 
polymeric backbone of the polymeric complex is bound to a mixture of either two or three different cationic species. 

It is known, therefore, that combinations of mixed and unmixed partial salts of lower alkyI vinyl ether-maleic anhy- 
dride-type copolymers are useful as denture adhesive compositions. 

Yet, the search continues for denture stabilizers that will provide the above-described characteristics and, impor- 
10 tantly, will maintain the secure fit of the denture over protonged periods (1 0-1 4 hours) without the need for reapplication. 

In accordance with the present invention, improved adhesive and other characteristics are obtained in a denture 
stabilizing composition by using specific single mixed partial salt(s) of a lower alkyI vinyl ether-maleic add copolymer. 

It is an object of the present invention to provide improved denture stEibiiizers which are easy to manufacture and 
that will be stable over prolonged periods In the oral cavity, yet will allow easy removal of the denture on demand. 
IS It Is a further object of the present invention to provide denture conrtpositions which provide the user with improved 
sensory, such as flavor, benefits. 

It is a further object to provide such stabilizers using toxicologically-acceptable, palatable materials. 

It is another object herein to provide stabilizers that perform well in the presence of moisture, particularly in the 
presence of body fluids such as saliva, perspiration and blood. 
20 These and other objects are secured by the present invention, in the manner disclosed hereinafter. 



SUMf^ARY OF THE INVENTION 
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The present invention encompasses stabilizer compositions comprising: the mixed partial salt of a lower alkyl vinyl 
ether-maleic acid copolymer consisting essentially of the repeated structural unit: 
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wherein R represents a C^^ alkyl radical, n is an integer greater than one representing the number of repeated occur- 
rences of said structural unit in a molecule of said copolymer and n Is large enough to characterize said copolymer as 
having a specific viscosity larger than 1.2, the specific viscosity being determined in methyl ethyl ketone at 25*'C, said 
40 partial salts containing from 15% to 40% free acid, and as the cationic salt function: 



(a) from 0.1% to 80% strontium cations; and 

(b) from 0.1% to 65% zinc cations of the total initial cartxixyl groups reacted. 

45 Also disdosed are denture stabilizing compositions comprising these mixed partial salts, as well as denture stabi- 
lizing compositions comprising a safe and adhesively effective amount of two or more denture adhesive components 
wherein one of said denture adhesive components is the mixed partial sa[t(s) of the present invention. 

Preferably these mixed partial salts are used along with a water-sensitized polymeric material selected from the 
group consisting of natural gums, synthetic polymers, saccharide derivatives, cellulose derivatives, and mixtures 

so thereof. 

All percentages and ratios used herein relating to the neutralization of the salts of the present invention are based 
upon the stoichiometric percent of the cations present in the salt. All otiier percentages and ratios used herein are by 
weight, unless otherwise specified. 



55 DETAILED DESCRIPTION OF THE INVENTION 



The polymeric salts of the present invention are the mixed partial salt of a lower alkyl vinyl ether-maleic add copol- 
ymer consisting essentially of the repeated structural unit: 



3 



EP 0 595 837 B1 



CH, 



(I) 



OR 

CH— CH- 
I 

0-C 

HO 



-CH 
I 

C-0 

6h 



—1 ^ 



wherein R represents a 0^.4 alkyi radical, n is an integer greater than one representing the number of repeated occur- 
rences of said structural unit in a molecule of said copolymer and n is large enough to characterize said copolymer as 
having a specific viscosity larger than 1 .2, the specific viscosity being determined in methyl ethyl ketone at 25^*0, said 
partial salts containing from 15% to 40% free acid, and as the cationic salt function: 



(a) from 0.1% to 80% strontium cations; and 

(b) from 0.1% to 65% zinc cations of the total initial cartx)xyl groups reacted. 
R is preferably methyl. 

Preferably, these mixed partial salts comprise from 20% to 65%, more preferably from 40% to 65% strontium cati- 
ons, and from 1% to 40%. more preferably from 2% to 20% zinc cations and from 25% to 35% free add. 

The mixed partial salts preferably further comprise from 0.1% to 10%. and more preferably from 0.1% to 5% iron 
cations. The mixed partial salts also preferably further comprise from 0.1% to 25%. and more preferably from 0.1% to 
20% sodium cation. 

The subject polymeric salts are advantageously prepared by the interaction of the AVE/MA copolymer (I) with cat- 
ionic calcium, sodium, zinc, strontium and iron compounds having a functional group typical of reactants of cartx>xylic 
acid, such as, for example, the hydroxide, chloride, acetate. cart)onate, halide, lactate, etc. in an aqueous medium. In a 
preferred emtxxiiment, the carbonate of strontium, the oxide of zinc, chloride of iron and hydroxide of sodium are uti- 
lized. Since zinc hydroxide is not commercially available, its use as a reactant is readily and more economically accom- 
plished by employing an aqueous slurry of particulate zinc oxide which, although practically insoluble in water, provides 
hydration to zinc hydroxide on the particulate surface. Aqueous solutions of strontium oxide, however, which form the 
hydroxide when treated with water (caution: heat evolution), may also be used. 

Anions that form toxic, irritating or contaminating by-products should be avoided, or special precautions and treat- 
ment provided to assure the removal and absence of such by-products from the polymeric salt end-product. The par- 
ticular compound used should be substantially pure to assure obtaining a substantially pure, substantially off-white 
polymeric salt end-product. 

The lower alkyl vinyl ether maleic add (AVE/MA) copolymers (I) are readily obtained by oopolymerizing a lower 
alkyI vinyl ether monomer, such as methyl vinyl ether, ethyl vinyl ether, divinyl ether, propyl vinyl either and isobutyl vinyl 
ether, with maleic anhydride to yieW the oon-esponding lower alkyl vinyl ether-maleic anhydride copolymer which is 
readily hydrolyzable to the acid copolymer (I). Both anhydride and acid forms are also available from commercial sup- 
pliers. For example, the GAF Corporation, Wayne, New Jersey, provides both the polymeric free acid form (I) and the 
conesponding anhydride form under its "GANTREZ" trademark as the "GANTREZ S Series" and "GANTREZ AN 
Series", respectively In the former add series, the GANTREZ S-97 (M.W.=50,000) is particularly suitable, and, in the 
latter anhydride series, the GANTREZ AN-149 (M.W.«50.000), the GANTREZ AN-169 (M.W.«67.000) and the GANT- 
REZ AN-179 (M.W.^,000) copolymers are particularly suitable. Said add and anhydride forms off AVE/MA copoly- 
mers, having an average molecular weight of from about 50.000 to about 80,000 (as measured by membrane 
osmometry in 2-butanone 1-10 grams/1000 ml solution), are also characterized by having the previously described spe- 
cific viscosity parameter of more than 1 .2. When the anhydride copolymer dissolves in water, the anhydride linkage is 
cleaved so that the highly polar, polymeric free acid (I) is formed. Accordingly the anhydride form, which is relatively 
less expensive than the acid form, may be used as a convenient and cheaper precursor for the add. Elevated temper- 
atures may be advantageously employed to enhance the rate of anhydride-to-acid hydrolysis. 

In general, the lower alkyl vinyl ether-maleic add copolymer (I), or its corresponding anhydride, is added to water 
preheated to about 70-80<'C with vigorous stirring to form a homogeneous mixture. If tiie anhydrkje precursor is utilized, 
it is recommended that the aqueous mixture be further heated to about 90**C with stirring to ensure complete hydrolysis 
of the anhydride to the add form. Healing is then discontinued although mixing is continued until the batch turns clear 
with a simultaneous decrease in viscosity (about 65-75°C). An aqueous solution of Vt\e st-ontium salt forming com- 
pound, or, for example, an aqueous dispersion of particulate strontium carbonate is combined with zinc and iron chlo- 
ride in the form of a slurry, in an amount sufficient to provkle the desired strontium and zinc cationic content desired in 
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the end-product, is separately prepared at ambient temperature and slowly added to the hot polymeric acid solution 
with continuous vigorous mixing so as to prevent localized precipitation of the cationic polymeric salt. After the zinc, 
strontium arxi iron have reacted, an aqueous solution of sodium hydroxide is added slowly, in the amount sufficient to 
provide the cation sodium content desired in the end-product. After addition is complete, mixing is continued to ensure 

5 that all the salt forming compounds are reacted with the copolymer. 

Alternatively, an aqueous solution containing the strontium, zinc and iron source is preheated to 70-80"C with vig- 
orous stirring to form a homogeneous slurry. The lower alkyi vinyl ether-maleic acid copolymer (I) or its corresponding 
anhydride is then added to the slurry while further heating to SO^C and stirring to ensure complete hydrolysis. Alterna- 
tively, the AVE/MA copolymer, strontium cariDonate. zinc oxide and iron chloride powders are slurried in water at 25*" and 

10 subsequently heated to 80**C - 90^C for reaction to occur. Upon completion of this reaction step an aqueous solution of 
sodium hydroxide is slowly added. 

The strontium, and zinc cations in the resultant mixed partial salt of AVE/MA copolymers should be sufficient to give 
a neutralization ranging from 0.1% to 80%, preferably from 20% to 65% strontium and from 0.1% to 65%. preferably 
from 1% to 40%. more preferably from 2% to 20% zinc, resulting in a salt containing free acid in the range of from 15% 

IS to 40%. preferably from 20% to 35%. Sodium is preferably present at a level of from 0. 1 % to 20%. 

The reaction batch is then dried such as by shallow drying trays in a convection oven maintained at about TO'^C with 
hot air circulation to evaporate the water content and recover the polymeric salt product in dry form. Alternatively, the 
reaction batch is then transferred to drum dryers maintained at 80-100 PSIG with hot steam to evaporate the water con- 
tent and recover the polymeric salt in the flake form. 

20 The resulting flakes may be subjected to milling and screening to yiekJ the desired physical properties to provide 
satisfactory denture stai^ilizing properties. 

Said salts are friable so that appropriate particle size and bulk density can be obtained. For best results, drum dried 
flakes should be milled to a preferred bulk density of about 0.5 to about 1 .2 more preferably ak>out 0.6 to about 1 . 1 and 
most preferably about 0.7 to about 1.0 grams per cubic centimeter wfiile maintaining a specific surface area of atx)ut 

25 0.5 to about 2.5. more preferably about 0.6 to about 2.0, and most preferably atx>ut 0.7 to atx3ut 1 .5 square meters per 
gram. GrourxJ particles should be capable of passage through a 74-105 fim sieve (140-200 mesh. U.S.B.S. series) and 
pr^erably are less than 0.3 millimeters in their largest dimensfon. Bulk densities are measured according to ASTM 
method B-52 (02.05). 

The subject strontium, arxl zinc AVE/MA copolymer salts have exceptional adhesive qualities when contacted with 

30 water or saliva such that they are extremely useful as denture adhesive materials in denture stsdbilizing compositions. 
For such use the salt in particulate form is preferably characterized by a particle size of at least minus 105 \im (140- 
mesh U.S.B.S.) sieve; a bulk density greater than 0.3 gram per cubic centimeter and preferably higher then 0.6 gram 
per cubic centimeter; and a pH between 3 and 8 and preferably between 5 and 7.5. the pH being determined on a one 
percent by weight dispersion in water. 

35 Each of the subject copolymer salts may be utilized in effective adhesive amounts, preferably at least 25 percent 
by weight, as the sole adhesive component or as a co-adhesive in Joint usage with other active adhesive components 
in denture statMlizing compositions. 

It is preferred that said copolymer salt be used along with a co-adhesive in denture stabilizing compositions. Pref- 
erably, the co-adhesive is a polymeric material selected from the group consisting of natural gums, synthetic polymers, 

40 saccharide derivatives, cellulose derivatives, and mixtures thereof. In general, from about 1 5 to about 70 percent, based 
on the total weight of the composition, of said mixed calcium/sodium/zinc or strontium salt is present. 

Prefen^ed co-adhesives include a water-soluble hydrophilfo colloid or polymer having the particular property of 
swelling upon exposure to moisture to form a mucilaginous mass. Such adhesive materials include both natural gums 
and synthetic polymeric gums and. among those commonly employed in denture stabilizing compositfons arKi which 

45 are also suitable herein co-adhesive action with the subject mixed AVE/MA copolymer salts, there may be mentioned, 
for example, karaya gum, gelatin, algin. sodium alginate, tragacanth. methylcellulose, acrylamide polymers, ethylene 
oxide polymers, polyvinylpyrrolidone . cationic polyarylamide polymers and, as the most preferred, sodium car- 
boxymethylcellulose and mixed partial salts of poly(viny{ methylether-maleic add) copolymer. 

Accordingly, a preferred aspect of the subject invention provides a denture stabilizing composition having as a sta- 

so bilizing component an effective adhesive amount of a mixed partial salt of a lower alkyI vinyl ether-maleic acid copoly- 
mer consisting essentially of the repeated structural unit: 
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wherein R represents a Ci to C4 alkyi radical, n is an integer greater than one representing the number of repeated 
occurrences of said structural unit in a molecule of said copolymer and n is large enough to characterize said copolymer 
as having a specific viscosity larger than 1 .2, the specific viscosity being determined in methyl ethyl ketone at 25*C, said 
partial salts containing from 15% to 40% free acid, and as the cationic salt function: 

(a) from 0.1% to 80% strontium cations; and 

(b) from 0.1% to 65% zinc cations of the total initial cartx)xyl groups reacted. 

Another preferred aspect of this invention provides a denture stabilizing composition comprising a safe and adhe- 
sively effective amount of at least two denture adhesive components, wherein one of said denture adhesive compo- 
nents is the mixed partial salt of a lower alkyI vinyl ether-maleic acid copolymer described above. Preferaksly the co- 
adhesive is as described akxjve. 

The compositions of the present invention can optionally include from 0.01% to 5% of one or more components 
which provide the user with sensory, including flavor, benefits. Surtat)le components include menthol, menthyl lactate, 
peppermint oil. spearmint oil, leaf alcohol, as well as those paramenthane cart>oxyamides flavoring agents available 
from WilWnson-Sword (such as WS-3) which are described in U.S.-A-4.136,163. 

The conrpositions of the present invention are manufactured in an art-recognized manner known to those skilled in 
the art, such as in a powder, cream, ointment, liquid, paste, water or film. The conpositions of the present invention are 
preferably manufactured using appropriate miaonizatk)n such as fluid energy or air jet or hammer milling of drum dried 
mixed partial salts of AVE/MA copolymer. Suitable exanples of such formulations are disctosed in U.S.- A-4,51 8,721 
and U.S.-A-4,51 4,528. 

It is to be reco^ized that the adhesive salts of the present invention can be used for a wide variety of general adhe- 
sive uses including, but not limited to, pharmaceutical uses (e.g., oral drug delivery and topical bandages); and aqueous 
adhesives (e.g.. where adhesiveness in the presence of water is required). 

The following non-limiting examples illustrate embodiments of the subject invention wherein both essential and 
optional ingredients are combined. It is to be understood that these examples are for illustrative purposes only and are 
not to be construed as limiting the scope of the invention thereto. 

40 Example I 

Into a reaction vessel equipped with a high speed stirrer and containing 8.6 kg of purified water heated to 85°C, is 
slowly added 28.4 grams of zinc oxide and 1 39.7 gm of strontium cartwnate. After addition is complete, the temperature 
of the slurry is kept constant with high speed mixing. While keeping heat and mixing constant add 31 1 grams of methyl 
vinyl etiier-maleic anhydride copolymer to the reaction vessel containing tiie alkali dispersion over a 15 minute period. 
At about 15 minutes the resulting adhesive polymeric dispersion is characterized by an increase in viscosity, and a 
decrease and stabilization of the reaction pH whrch is a dispersion of said material in water, said material consisting of 
mixed partial strontium zinc salt of methyl vinyl ether-maiek; acid copolymer. Temperature and mixing remain constant 
for 60 minutes. 

The resultant solution of the strontium zinc salt of metiiyl vinyl etiier-maleic add (MVE/MA) copolymer is tiien trans- 
ferred to shallow stainless steel drying trays and the trays placed in a hot air convection even at 70 *C for a sufficient 
time to evaporate tiie water content (about 16-18 hours). This drying may also be accomplished by drum drying. The 
thus obtained dried strontium zinc sodium MVE/MA copolymer saXt is then ground in a milling apparatus and screened 
through a 105 M^m (140-mesh) sieve and then tiirough a 74 fim (200 mesh) sieve (U.S.B.S. sieve series). The powder 
wouM have a bulk density off about 0.6-1.2 gram per cubic centimeter. Analysis of the salt would indicate about 47.5 
percent of the carix)xyl groups neutralized with strontium and 17.5 percent neutralized with zinc with 35% cartx)xyl 
groups remaining unreacted. This particular salt will be refen-ed to hereinafter by the atJbreviated term. "47.5% 
Sr/1 7.5% Zn partial salt of MVE/MA copolymer". 
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The product, when used in conjunction with conventional denture adheslves and applied to wet dentures with nor- 
mal usage, provides denture stabilizing characteristics superior to those obtained by the particular conventional denture 
adhesive itself. 

s Example II 

The procedure of Example I is repeated except that the following amounts of reactants are employed: 309.5 gms 
of the anhydride copolymer. 8.6 kg purified water; 20.2 gms of zinc oxkJe: 153.6 gms of strontium carbonate. 

The resultant powder would have a bulk density of about 0.6-1 .2 grams per cubic centimeter. Analysis of the salt 
10 indicates about 45 percent calcium neutralization of the total initial carboxyl groups in the copolymer salt molecule; 9.9 
percent neutralization with zinc and 10% neutralization with sodium will be referred to hereinafter by the abbreviated 
term ''52.5%Sn/12.5%Zn sodium partial saft of MVE/MA copolymer". 

Example III 

IS 

By following the general procedure of Example 1, except that an appropriate amount of zinc oxide is utilized to pro- 
vide the tabulated zinc sutDstitution. the following strontium/zinc salts of MVE/MA copolymer are obtained: 



Strontium 


Zinc 


40.4 
43.8 


9.6 
16.2 



25 

Each of the indicated MVE/MA copolymer salts, would have a bulk density for the minus 105 (140-mesh 
U.S.B.S.) sieve powder greater than 0.5 gram per ciibic centimeter, and provide martedly beneficial denture stabilizing 
characteristics. Each of the indicated salts may be abbreviated by the percent of strontium/percent of zinc as done in 
30 Examples I arxi II. 

Example IV 

The MVE/MA copotymeric anhydride-to-acid hydrolysis procedure outlined in Exanrqirie I is repeated. To a vessel 
35 containing 8.5 Kg of purified water heated to 85*^0 is added 153 grams of strontium caibonate. With vigorous mixing, 
20.1 gm zinc oxide and 6.5 gm of iron chloride Is slowly added. After addition Is complete, the temperature of the slurry 
is kept constant mixing, 308 grams of metfiyl vinyl ether-maleic anhydride copolymer are added to the reaction vessel 
containing the alkali dispersion over a 20 minute period. This produces a mixed partial strontium, zinc, iron salt of 
methyl vinyl ether-maleic acid copolymer. 

40 



45 



SO 
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Example V 

Liquid-type denture stabilizing compositions are prepared by mixing together the following: 





% w/w 




A 


B 


Mineral oil, heavy 


44.9 


43.9 


Petrolatum 


3.0 


5.0 


Colloidal silica 


1.5 


1.0 


Sodium cartx>xymethylcellulose 


35.0 


20.0 


Menthol 


0.1 


0.1 


47.5% Sr/1 7.5% Zn/2.5% Fe partial salt of M VE/MA copolymer 


15.5 


30.0 




100.0 


100.0 



In use, the above liquid compositions (typically 0.1-1 g) are placed on a premoistened denture, allowed to hydrate 
briefly, and the denture is inserted in the mouth and pressed into place, all in the manner of denture adhesives well- 
known in the art. 

Example VI 

A cream-type denture stabilizing conrposition is prepared by mixing together the following: 





% w/w 




A 


B 


Mineral oil. heavy 


24.824 


24.824 


Sodium carboxymethylcellulose 


22.000 


22.000 


Petrolatum 


19.016 


19.016 


Silicon dioxide, colloidal 


1.100 


1.100 


Colorant (oil soluble red color dispersion) 


0.060 


0.060 


47.5 Sr /1 7.5 2n/2.5 Fe partial mixed salt of PVM/MA copolymer 


33.000 




47.5 Sr/1 7.5 Zn partial mixed salt of PVM/MA copolymer 




33.000 



In use, the above compositions (typically 0.1-2 g) are placed on a premoistened denture, and the denture is 
inserted in the mouth and pressed into place, all in the manner of denture adhesives well-known in the art. 

Claims 

1 . The mixed partial salt of a lower alkyi vinyl ether-maleic acid copolymer consisting esserrtially of the repeated struc- 
tural unit: 



8 
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(I) 



n 

10 

wherein R represents a to C4 alkyl radical, preferably wherein R is methyl, n is an integer greater than one rep- 
resenting the number of repeated oocurrences of said structural unit in a molecule of said copolymer and n is large 
enough to characterize said copolymer as having a specific viscosity larger than 1.2, the specific viscosity being 
determined in methyl ethyl ketone at 25''C, said partial salts containing from 1 5% to 40% free acid, and as the cat- 
75 ionic salt function: 

(a) from 0.1% to 80% preferably from 20% to 65% strontium cations; and 

(b) from 0.1% to 65%. preferably from 1% to 40% zinc cations of the total initial caitx>xyl groups reacted. 

20 2. The mixed salt of Claim 1 which further comprises from 0.1% to 25% sodium cations and from 0.1% to 10% iron 
cations, wherein (a) is from 40% to 65% strontium cations and wherein (b) is from 2% to 20% zinc cations. 

3. A denture stabilizing composition having as a stabilizing component an effective adhesive amount of a mixed par- 
tial salt of a lower alkyl vinyl ether-maleic acid copolymer consisting essentially of the repeated structural unit: 

25 



(I) 

j 

n 



wherein R represents a to C4 alkyl radical, n is an integer greater than one representing the number of repeated 
occurrences of said structural unit in a molecule of said copolymer and n is large enough to characterize said copol- 
ymer as having a specific viscosity larger than 1.2. the specific viscosity being determined in methyl ethyl ketone at 
25*^0, said partial salts containing from 15% to 40%, preferably from 25% to 35% free add, and as the cationic salt 
40 function: 

(a) from 0.1% to 80%, preferably from 20% to 65% strontium cations; and 

(b) from 0.1% to 65%, preferably from 1% to 40% zinc cations of the total initial caf1x>xyl groups reacted. 

45 4. The denture stabilizing composition of Claim 3 which further comprises from 0. 1 % to 25% sodium cations and from 
0.1% to 10%, preferably from 0.1% to 5% iron cations and wherein R is methyl. 

5. The denture stabilizing composition of Claim 4 which further comprises from 5% to 1 0% sodium cation and wherein 
(a) is from 40% to 65% strontium cations. 

50 

6. A denture stabilizing composition comprising a safe and adhesively effective amount of at least two denture adhe- 
sive components, wherein one of said denture adhesive components is the mixed partial salt of a lower alkyl vinyl 
ether-maleic acid copolymer consisting essentially of the repeated structural unit: 

55 
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CH, 



OR 
f 



CH— CH- 
0-C 
HO 



■CH 

I 

c»o 

OH 



(I) 



wherein R represents a to C4 alkyi radical, preferably methyl, n Is an Integer greater than one representing the 
number of repeated occurrences of said structural unit in a molecule of said copolymer and n is large enough to 
characterize said copolymer as having a specific viscosity larger than 1 .2, the specific viscosity being determined 
in methyl ethyl ketone at 25*C. said partial salts containing from 15% to 40%. preferably from 25% to 35% free add, 
and as the catlonic salt function: 

(a) from 0. 1% to 80%, preferably from 20% to 65% strontium cations; and 

(b) from 0. 1 % to 65%, preferably from 1 % to 40% zinc cations of the total initial cart^oxyl groups reacted. 

7. The denture stabilizing composition of Claim 6 which further comprises from 0.1% to 10% iron cations and from 
0.1% to 20% sodium cations. 

8. The denture stabilizing composition of any of Claims 3 to 7 wherein the composition further comprises a co-adhe- 
sive selected from natural gums, synthetic polymers, saccharide derivatives, cellulose derivatives, and mixtures 
thereof. 

9. The denture stabilizing composition of any of the preceding Claims which further comprises from .01% to 5.0% of 
menthol, menthyl lactate, peppermint oil. spearmint oil, leaf alcohol, or paramenthane carboxyamides, and mix- 
tures thereof. 

Patentanspruche 

1, Gemischtes Teilsalz von einem Niederalkylvinylether-Maleinsaure-Copolymer. welches im wesentlichen aus der 
sich wiederholenden Struktureinheit: 



OR 



CH2 



I 

I 

HO 



I 

c=o 

I 

OH 



(I) 



n 



besteht, worin R einen Ci-C4-Alkylrest bedeutet. vorzugsweise worin R Methyl darstelit, n eine ganze Zahl grGBer 
1 ist, welche die Anzahl des wiederholten Auftretens der genannten Struktureinheit in einem Molekul des genann- 
ten Copolymers bedeutet. und worin n groB genug ist, um das genannte Copolymer als sdches zu charakterisie- 
ren. welches ein relatives Viskositdtsinkrement grOBer 1 ,2 aufweist, wobei das relative Viskositdtsinkrement in 
Methylethylketon bei 25*^0 ermittelt wird. welche Teilsaize 15% bis 40% freie Sfture und als kationische Salzfunk- 
tion: 

(a) 0,1% bis 80%. vorzugsweise 20% bis 65% Sfrontiumkationen; und 
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(b) 0,1% bis 65%, vorzugsweise 1% bis 40% Zinkkationen enthalten, bezogen auf die gesamten umgesetzten 
ursprQnglichen Carboxylgruppen. 

2. Gemischtes Salz nach Anspruch 1 . welches ferner 0,1% bis 25% Natrlumkationen und 0.1% bis 10% Eisenkatio- 
nen enthdtt, wobei (a) 40% bis 65% Strontiumkationen und (b) 2% bis 20% Zinkkationen vorliegen. 



10 



15 



SO 



3. Stabiiisierende Zusammensetzung fur Zahnprothesen. welche als stabilisierende Komponente eine als Haftmittet 
wirksame Menge eines gemischten Teilsalzes von einem Niederalkylvinyiether-Maieinsaure-Copolymer enthdlt, 
welches im wesentlichen aus der sich wiederholenden Struktureinheit: 



CH2 



OR 
I 

CH CH 



---CH 



0=C 
I 

HO 



C=0 



OH 



(I) 



n 



zs besteht. worin R einen Ci-C4-Alkylrest darslelH. n eine ganze Zahl grOSer 1 ist. welche die Anzahl des wiederhol- 
ten Auftretens der genannten Struktureinheit in einem MolekQI des genannten Copolymers bedeutet. und worin n 
grolS genug ist, um das genannte Copolymer als solches zu charakterisieren. welches ein relatives Viskositatsin- 
krement grOBer 1 .2 aufweist, wobei das relative Vtskositatsinkrement in Methylethylketon bei 25<'C ermittelt wird, 
welche Teilsaize 15% bis 40%, vorzugsweise 25% bis 35% freie Sdure und als kationische Salzfunktion: 

30 

(a) 0,1% bis 80%, vorzugsweise 20% bis 65% Strontiumkationen; und 

(b) 0.1% bis 65%. vorzugsweise 1% bis 40% Zinkkationen enthalten, bezogen auf die gesamten umgesetzten 
ursprQnglichen Carboxylgruppen. 

35 4. Stabilisierende Zusammensetzung fOr Zahnprothesen nach Anspruch 3. welche ferner 0.1% bis 2S% Natrlumkat- 
ionen und 0.1% bis 10%. vorzugsweise 0.1% bis 5% Eisenkationen enthdit und wobei R Methyl darstellt. 

5. Stabilisierende Zusammensetzung fur Zahnprothesen nach Anspruch 4, welche ferner 5% bis 10% Natriumkatio- 
nen enthdit und worin (a) 40% bis 65% Strontiumkationen vorliegen. 

40 

6. Stabilisierende Zusammensetzung fur Zahnprothesen. umfassend eine sichere und als Haftmittel wirksame 
Menge von mindestens zwei Haftnruttelkonfponenten for Zahnprothesen, worin eine der genannten Haftmittelkom- 
ponerrten fOr Zahr^rothesen das gemischte Tellsalz von einem NiederalkyMnylether-Maleinsdure-Copolymer ist. 
welches im wesentlichen aus der sich wiedertiolenden Struktureinheit: 

45 



so 



55 
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OR 



CH2 CH CH CH 



0=C 
I 

HO 



C=0 



(I) 



OH 



n 



besteht. worin R einen Ci-C^-Alkylrest. vorzugsweise Methyl, dsustellt, n eine ganze Zahl grOBer 1 ist, welche die 
Anzahl des wiederhoiten Auftretens der genannten Struktureinheit in einem MolekOI des genannten Copolymers 
bedeutet. und worin n gro3 genug ist, urn das genannte Copolymer als solches zu charakterisieren. welches ein 
relatives VIskositatsinkrement gr03er 1 ,2 aufweist, wobei das relative ViskositatsinKremertt in Methylethylketon bei 
25**C ermittelt wild, welche Teilsaize 15% bis 40%. vorzugsweise 25% bis 35% freie Saure und als kationische 
Salzfunktlon: 



(a) 0,1% bis 80%, vorzugsweise 20% bis 65% Strontlumkationen; und 

0,1% bis 65%, vorzugsweise 1% bis 40% Zinkkationen enthalten, bezogen auf die gesamten umgesetzten 
ursprOnglichen Carboxylgruppen. 

7. Stabilisierende Zusammensetzung fur Zahnprothesen nach Anspruch 6, welche ferner 0,1% bis 10% Eisenkatio- 
nen und 0,1% bis 20% Natriumkationen enthatt 

8. Stabilisierende Zusammensetzung for Zahnprothesen nach einem der AnsprOche 3 bis 7, wobei die Zusammen- 
setzung ferner ein Co-Haftmittel enthait. welches unter natOriichen Gummen. synthetischen Potymeren, Saccha- 
ridderivaten. Cellulosederivaten und Gemischen hievon ausgewahit ist. 

9. Stabilisierende Zusammensetzung fur Zahnprothesen nach einem der vorstehenden AnsprOche, welche ferner 
0,01% bis 5,0% an Menthol, Menthyllactat, Pfefferminzdl, SpearminzenOI, Blattalkohol Oder Paramenthancar- 
boxyamiden und Gemischen hievon umfaSt. 

Revendications 

1 . Sel partiel mixte d'un copolym^re alkylvinyl6ther irrf ^rieur/acide mal^ique. essentiellement constitu^ du motif r^ur- 
rent: 



---^CH, 



OR 

CH— -CH- 
0-C 
HO 



-CH 
C-0 
OH 



(I) 



—I n 



dans lequei R repr^sente un radical alkyle en C^ k C4, de pr6f6rence dans lequel R est un groupe m§thyle, n est 
un nombre entier sup^rieur k un, repr^sentant le nombre de fois oCi apparaTt ledit motif r^cun^ent dans une mole- 
cule dudit copolym^re, et n est suffisamment grand pour que ledit copolym^re soit caract6ris6 comme ayant une 
viscosity sp^ifique sup^rieure k 1 ,2, la viscosity sp^if ique 6tant d^termin^e dans la m6thyl6thylc^one k 25*'C. 
lesdits sels partiels contenant de 15% k 40% d'acide libra, et, comme fbnction sel cationique: 
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(a) de 0,1% k 80%, de pr^f^rence de 20% k 65%. de cations strontium; et 

(b) de 0.1% d 65%, de pr6f6rence de 1% & 40%, de cations zinc, par rapport au total des groupes carbaxyle 
initiaux ayant r6agi. 

Set mixte selon la revendication 1 , qui comprend aussi de 0,1% k 25% de cations sodium et de 0,1% k 10% de 
cations fer, dans lequel (a) repr^sente de 40% k 65% de cations strontium et dans iequel (b) repr^sente de 2% & 
20% de cations zinc. 

Composition de stabilisation pour proth^ses dentaires. poss^ant. comme constituant stabilisant. une quantity 
adhesive efficace d'un sei partial mixte d'un copolym^re aikylvinyl^ther inf^ieur/acide mal^ique, essentiellement 
constrtu^ du motif recurrent: 




dans lequel R repr^sente un radical alkyle en k C4. n est un nombre entier sup^rieur k un, repr^entant le nom- 
bre de fois oi^i apparatt ledit motif rteurrent dans une molecule dudit copolym^e. et n est suff isamment grand pour 
que ledit copdym^re soit caract6ris6 comme ayant une viscosity sp^cifique sup^rieure k 1 ,2. la viscosity specif i- 
que 6tant d^ermin6e dans la m§tliyl6thylc^ne k 25^C, lesdits sels partiels contenant de 15% ^ 40%, de pr6f6- 
rence de 2S% k 35%. d'acide fibre, et. comme fonction set cationique: 

(a) de 0.1% k 80%. de pr6f6rence de 20% k 65%. de cations strontium; et 

(b) de 0.1% ^ 65%, de pr6f6rence de 1% ^ 40%. de cations zinc, par rapport au total des groupes carboxyle 
initiaux ayant r^agi. 

Composition de stabilisation pour proth^es dentaires selon la revendication 3. qui comprend aussi de 0.1% ci 25% 
de cations sodium et de 0.1% k 10%. de pr6f6rence de 0.1% k 5%. de cations fer, et dans laquelle R est un groupe 
m^thyte. 

Composition de stabilisation pour prothtees dentaires selon la revendication 4, qui comprend aussi de 5% k 10% 
de cations sodium et dans laquelle (a) repr^ente de 40% k 65% de cations strontium. 

Composition de stabilisation pour prothtees dentaires, comprenant une quantity efficace sur ie plan de rinnocuit6 
et de I'adh^rence d*au moins deux constituants adh^sifs pour proth^ses dentaires, dans laquelle Tun desdits cons- 
tituants adh^ifs pour proth^es dentaires est le sel partiel mixte d*un copofymdre alkylvinyl6ther inf^ieur/adde 
mal^que. essentiellement constitu6 du motif r^cuirent: 



(I) 



n 




dans lequel R repr^sente un radical alkyle en Ci k C4, de pr6f6rence un groupe m6thyle, n est un nombre entier 
sup6rieur k un, repr^entant le nombre de fois ou apparart ledit motif recurrent dans une molecule dudit copoly- 
m^re, et n est suff isamment grand pour que ledit copolym^e soit caract^ris^ comme ayant une viscosity specif i- 
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que sup6rieur8 ^ 1.2, la viscosity sp6crtique tent d6termin6e dans la m§thyl6lhylc6tone k aS'^C. lesdits sels 
partiels contenant de 15% ^ 40%. de pr6f6rence de 25% k 35%, d'adde libre. et. comme fonclion sal cationique: 

(a) de 0,1% ^ 80%. de pr6f6rence de 20% k 65%, de cations strontium; et 

(b) de 0,1% a 65%, de pr6f6rence de 1% ^ 40%. de cations zinc, par rapport au total des groupes carboxyle 
inttiaux ayant r6agi. 

7. Conposition de stabilisation pour prolh^es dentaires selon la revendication 6, qui oomprend aussi de 0,1% ^ 10% 
de cations fer et de 0.1% k 20% de cations sodium. 

8. Conposition de stabilisation pour proth^es dentaires selon I'une quelconque des revendications 3^7. dans 
laquelle la conposition comprend aussi un coadh6sif choisi parmi les gommes naturelles. les polym^res synth6ti- 
ques, les d^iv6s de saccharides, les d6riv6s de la cellulose, et des melanges de ceux-ci. 

IS 9, Conposition de stabilisation pour prolhfeses dentaires selon Tune quelconque des revendications pr6c6dentes. qui 
comprend en plus de 0.01% ^ 5.0% de menthol, de lactate de menthyle. tfhuile de menthe pcMvr6e. d'huile de men- 
the verte. d'alcool de feuille ou de para-menthanecarboxyamides. et de melanges de ceux-d. 
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